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ABSTRACT 

This summary examinesthe shortage of science and 

mathematics teachers in the Southern Regional Education Board (SREB) 
states and describes initiatives underway. Fewer persons have been 
graduating f rom coiiege prepared to teach and large numbers of 
science and mathematics teachers are leaving the classroom. At the 
same time, requirements and enrollments in science andmathemat ics 
are increasing. The status in six states is analyzed: Florida, 
Georgia, Louisiana, Maryland^ South Carolina, and Virginia. Trends in 
teacher preparation figures are also discussed. State initiatives are 
described including loans and scholarships for teachers in the 
shortage areas, with specific notes for Alabama, Georgia , Kentucky , 
Maryland, North Carolina, Oklahoma^ South Carolina, Tennessee, and 
Virginia. Alternative certification standards in Alabama, Florida, 
Georgia, Kentucky, Louisiana , Mississippi , North Carolina, Oklahoma , 
South Carolina, Texas, Virgfihia, and West Virginia are presented. 
Finally^ retraining programs in science and mathematics are 
discussed, and other state efforts are noted. (iWS) 
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Science and 
What SREB States Are Doing 



Shortages of .science and mathematics teachens- 
are a rcah'ty and will be more .severe in the region and the 
riatibri in the years ahead. This summaiy. examines the 
situation and initiatives Underway in the SREB states: 
Loan Schojarships 
Alternative Certification 
Retraining Programs 
. J^*^^^^ P^**-^l^"i' ^l^^'^^J^^eri graduating from college pre- 
pared to teach in the last few years and large nUmber.s of 
.science and mathematics teachers are leaving the class- 
JTie will soon be wor.se. All S'rEB states 

P*^^^'"? I" ^"^j^^^ riiathcniatics require- 

ments for high .school graduation: 

The academic or special dipiomas for college-going 
^^A^^^R^-'^J^^^^ ' ^ SREB states now or will soon offer usually 
l^u^ y^^X^Jl*' ^^ierice arid riiathematics, 
One state has already reported enrollment Junip.s of 22 
percent in .science and 20 percent in mathematics cias.scs: 
_. ^^'^^ ♦"^^^A^'^ J^^ve takeri .several actions that will influ- 
ence the supply of teachers. Standard.s for eritrarice into 
teacher education programs; testing for certification, and 
bri-lhe^bb evaluation of beginning teachers are in place in 
"^^^V^.^f^^.^'^l^^^s. The minority of SREB states either 
have implemented or are planning career ladder programs 
to reward performance, and substantial across-the-board 
pay rai.se.s for teachers have accompanied reform efforts: 
^^^^^^^^"^L^^y^ tow'ard mathe- 

matics and science teacher .shortagc.s have beeri taRen. 
Kentucky was the first .state to pa.ss legislation establi.shing 
^U^^^" forgivericvs program to overcome teacher shortages 
^" ^^^i^^- h^^^^ have alternative cer- 

tiiication standards to allow penson.s who lack education 
courses but have mathematics and .science backgrounds to 
)n ^^^^ .schbol.s. Higher education and schools are 
developing programs to retrain teachers of other subjects 
for the shortage fields and upgrade knowledge bfthb.se bri- 
the^ob (many of whom are not now fully certified): 



Supply and bemandjdf 
Science and Mathematics Teachers 

SREB states have surp^^^^^^^^ little hard data on the 
.supply and demand of mathematics and science teachers. 
Real .shortages may be covered up because few states know 



how many teachers of science and mathcniatic.s are teach- 
irig without needed .subject matterJiackground: A recent 
"^^j^"_^l*!^P'^^rilr^ CoUricil of Basic Education notes, 
''the misa.ssignment of teachers con.stitute.s a .scaridal in the 
making for the entire profession:'' 

The repibrt indicates that nationally three-fourths of the 
^^^^^•^.^^^^ Pi^'l^'^''_^c^»''h^ with a.ssignment of teachers 
out-oJ-field; but that most states ''do riot kribw hbw much 
but-oPiield teaching g^oes on.'' Several SREB states do 
'^n^^^^:- Fbr exahiple, in North Carolina in 1979, 44 percent 
of the "liJthenialics teache were teaching out-of-fielu; by 
1984, that had been reduced to 15 percent. This was the 
result in large part from the .state's move to lower a 30-hour 
major required for certification in grades 7-12 to 18 hours 
of subject niaticr preparatibri for teachirig grades 6-9. The 
slate al.so restricted out-of-ficid teaching a.ssigririlerits. 

Kentucky conducted a .study of .science and mathe- 
matics teachers iri the 1984-85 school year and found that 
most of the occurrences of the oUt-bf-field teachers are in 
mjcldle/junior high .schools: For instance, more thari half 
of the 7th grade biological .science clas.ses were taught by 
out-of-fkMd teachers: thi.s more than 1 7,()(H) stu- 

dents. In the high school.s^ the f^st-year physics clas.ses 
were by far ihe largest problem — 30 percent were taUght 
by but-bf-lield teachers. South Carolina found three years 
ago that nearly bric-lburth bf its 8th grade algebra teachers 
were teaching out-of-ficld: 1! perLX^rit bf The .secbndaiy 
math teachers were out-of-lield: 

Florida. Districts in the fall of 1984 repbrted 26 
n*^T"^'*^nl 'jipre vacancies than the year before. In 
mathematics, 589 vacancies were listed iri the fajl of 
i'^^,^'^; ^1 -^-"^ percent increase from the year * urlien In 
science; 769 vacancies occurred — up 5.» percent 
*''"^^"i J*ie^ percent of the math 

vacancies went unfilled irr were filled but-of-lield: 
.^hat was alsb true for 22 percent of the science 
classrooms. 

Georgia. A large number of provisibnal arid proba- 
^'^^"^iJ^y teaciiirig certificates (issued only at the 
request of the employing superinteriderit) were 
issued dUririg 1985— of 421 in science 69 were in 
general science; tlie state also issued 279 iri riiatlie- 
"^^^^•es. The Slate Pepartnient of Education reports 
that di.stricts, especially rural ones, indicate rieed for 
general .scierice teachers rather than .specialists. 
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Louisiana. Reports are that 25 percent of the gen- 
eral science Jeache^rs, 20 p^ 
ens^ j j.percent of the chemistry teachers, lO.percent 
of the biolbg5' teachers, and 75 percent of the earth 
science teachers in the state were not fully. cert iiied 
for the subject they taught in 1984-85. The state 
expects an additional 20,000 students to be taking 
high school science courses next year due to 
increases in graduation rc-juirements. 

Maryland. A recent study by the State Board of 
Education and State Board of Higher Education is 
predicting a shortage of over 2,000 teacher- in the 
state between 1987 and 1989. The rriast critical 
shortage areas include mathematics, special educa- 
tion, and industrial art.s. 



South Carolina: A 1986 teacher .supply and 
demand study indicates that through the 1989-90 
school year, the number of teachers in the ^tate will 
remain at approximately the sarne leveLs as in 
1984-85. Teacher shortages are predicted in mathe- 
matics and chemistry, with po.ssib!e .shortages in 
earth and life sciences; and computer science/data 
processing. 

Virginia^ In 1984^85^ 40 plercent of the earth scj- 
ence courses; 7 percent of chemistry, and 18 percent 
pr !lic physics courses were taught by persons w j th- 
out science endorsements. Increased enrollments in 
majhernatics arid sc ierice are expected, due to addi- 
tional graduation requirements and the enrollment 
P^l^ije riirnbjcrs of students in the advanced 
diploma pre gram. 

icher Educatldn Gra^^^ 
in the SREB Region 

The good news is that math and science teacher educa- 
tion ehrollriierits iire appareritly iricreasirig; the ri Urn bens 
are not large but they do reverse the dccjine of recent years: 
Georgia, for example, had approximately 1 17 graduates in 
math education for 1986 (up from 49 in 1982), and a rise in 
science edUcatibri gradUate.s frorri 68 iri 1982 to nearly 100 



in 1986; The University of Kentucky reports it currently 
has ioijr times as many mathematics education students as 
it had foUi* years age. 

By contrast, from i978 to 1982, science education 
degrees in the SREB states dropped by 37 percent and 
mathematjcs cdiicatibri degrees wcrc_dowri 45 percent. In 
1983. 267 rriath edUcatibri arid 243 sciericc edUcatibri 
degrees were awarded in SREB states, up slightly from 
one year earlier (see Tables I and 2). The decline in degrees 
wa.s more severe for riicri than women, falling riiore than 50 
percent in both areas; degrees for fern ales fell brie -fifth fbr 
.science education and slightly over one-third for mathe- 
matics education (see Figures J and 2). The.se ligures do 
riot iriclude ribri-cducatibri matheriiatics majors who also 
had .su Hi cient college crcdit.s to be certified a.s a teacher, br 
those who might be reported as secondary education 
majors. However, in a recent SREB study, less than 10 
percerit bf those actually eligible for certificatibn were in 
these categories. 

While the "quantity'' problems have been ihc iirst con- 
cern of riib.st states^ an SREB study oi' graduates of 17 
Uriivcr.sitic.s iri the SREB .states rai.sc.s ''qUality'' qUe.stibris 
about preparation of high school .science teachers.* Sci- 
ence teachers, on the average; earned 49 college credit 
hours iri science, but less than a third of these courses were 
at the junior br .senior level. Sciericc edUcatibri itiajbrs 
took more biology courses than other science courses. 
With the diversity of courses taught at the secondary leveL 
especially in rural .schools, even fully certified science 
teachers nlay not have had cveri brie cbUrsc iri a .sciericc 
subject they are called on to teach; For instance; at one 
institution, of 15 graduates cert i lied to teach biology, 14 
had rib phy.sics, arid 10 had rib earth science courses. 
TTio.sc eligible to be ccrtilicd as .sccbndary riiathcmatics 
teaches averaged 33 hours in mathematics; less than half at 
the upper level. The mathematics education graduates 
averaged three hbUrs iri cbriiputer .science courses. 



*7i't/r/jfT/Vr J//; 77/t' /\ v Cuifc^c Dciiit'i', SRHI5. I*^S5, 



TSblel 

Science Education Degreesj^^ in 
SREB Stabsri978-i983 



Bgchelor^ r v Mister's Doctoral 

1978 374 246 19 

1979 . 412 .203 19 

1980 348 208 30 

1981 301 160 17 
1982- 237 ;; -152 18 
1983 : . . 243. 219 25 



■r Does riot inplucto Okiahdma ; 
Source: SREB Degree Data. 1978-1983 



Table 2 



Mathematics Eduratlon Degrees Awarded in 
SREB States: 1978-1983 





Bachejor''s 


Master^ 


Doctoral 


1978 


445 


176 


15 


1970 


348 


138 


19 


1980 


316 


161 


14 


1981 


333 


140 


13 


1982 


V 247 


168 


10 


1983 


267 


208 


10 



* Does not include Oklahoma 
Source: SREB Degree Data, 1978-1983 
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- _ Figure 1 

Bachelpr's pegrees in ^^^^ 

Awarded in SREB States* fdr 1978-1983 



300 




^ 60 



1978 1979 1980 1981 1982 1983 

- Does not include Oklahoma 

Source: SREB Degree Data, 1978-1963 



State Initiatives In the SREB Region 

There is no doabt that states need to increase the number 
and qualiijcations of persons prepared to teach science and 
mathematics. 

_ bbans and Scholarships 
for Teachers in the Shortage Areas 

_ A^' 1^1^ filteeri SREB states have ioan or schol- 

arship programs cither to attract colicge students into 
pr()grams that prepare math or science teachers or for 
retraining teachers from another iield into a field with 
teacher shortages. In addition. West Virginia and Loui- 
siana have schohirship progranis for talented education 
majors. (Louisiana's progrinii has recently been landed:) 
Alabama, Florida, South Carolina, and Texas are appro- 
priating niore than $1 hiillion per year tor this purpose: 
Arkansas, Georgia, Maryland; and Mississippi provide 
funding under $2()(),()()(); other states are somewhere in 
beUveeh. Initially several states had fewer applicants than 
expected, but now substantial numbers of qUaliiied under- 
graduate students and teachers arc applying ibr the pro- 
granis. 

^.^^^^ P*'^^^^^"!!'^ require brie year payback for each year 
^^^^ ^^h^ y^^yr Jbr each 

semester: Alabama requires three years for each loan year: 
Oklahoma forgives the entire Joan in three years:' and 
South Carol iria tbrgive 2() percent .of the 
loan for each year of teaching. Maryland arid Florida 
reduce the payback for specialiy designated schools. In 
Maryland the one-and one-half year obligation is reduced 
1^^^^"^ y^^^^J'^^j*^^^^^ iri certain geographic areas: Flor- 
ida's two-year payback per loan year is reduced to brie year 
for teaching in rural and disadvantaged schools. 

Alabama. The !oan scholarship prourarii was 
started in_ 1983-84 with $50,000. That amount 
increased to $60();000 in 1985, and for fiscal year 
1^1^^^ 'A was $1.2 million. Initial response to the 
program was slow: however, now that irilorriiatiori 



_ . . . _ Figure 2 
Bacheldr^s Degrees In Science EdiJcatlori 
Awarded In SREB States; 1978-1983 

300 



250 




= 50 



1978 1979 1980 1981 1982 1983 

* Does not jndude_Oklahojna_ 

Source: SREB Degree Data. 1978-1983 

about it is widely known, the response has becri 
good. In 1985, 198 students received loans under the 
program (which awards up to $4;bb0 for each of two 
y^^*!'^^^^^"^^ areas); 
^6 percent of the loans went to mathematics cduca- 
'^^J^^*"^: Pc and 10 

percent in biology. The other loans were in specialty 
areas of the phy.sical .scierices. 

Georgia. Purinj; the first year of Georgia's Direct 
Student Loans ibr Jeacher Training in Math, Sci- 
f^hcc, arid Special Educatibn, only $100,000 of the 
available $j35;ddb was used Ibr the program. A cap 
parental iricoiTie^ the number or' appli- 

cants, and the required grade point average (CPA.) 

cJJrhiriated pf persons who applied. 

The regulations were revised after the first year — the 
QrPt^. rcqUirejTierit w^^^ to 2.75 (to align 

with state teacher education requirements) and the 
income cap was rai.scd. A greater number of schol- 
arships have been awarded to teachers des.'ring 
*"*^trairiirig rather than those pursuing a first degree"! 
in 1985 almost twice as many loans were given in 
special education a.s in science and mathematics 
combined. 



Kentucky. Started in 1 982, Uie Kentucky program 
awards loan scholarships tojundergraduatcs in short- 
uge ^jrcy>^ we^^^^ for summer 

retraining progranis for teachers to become certified 
in science and matheriiatics. Tlie 1985-86 appropri- 
ation was over $430.(jdb, with 174 .scholarships 
awarded fbr $38(),0(K}: the J^cmairling amount has 
been used jbr the summer retraining" program. Of 
the alnicxst 400 a^^^^^ 

rccipients are either continuing to pursue a degree in 
science or mathejiiatics education or are currently 
employed in the public schools of Kentucky. The 
other 15 percent includes those who have changed 
iiiajors or dropped or.t of school, arc not teaching to 
fulfill their obligation, or are teaching in a private 
school or a school outside the state. 
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MarjJand. A slate scholarship fand designed to 
PlPyjcJe i;i;ants of up to S4 ,800 per yeai* in.shoiiage 
areas (which include mathematics. and science) has 
liUracted four times as many applicants a^^^ rnqriey 
was avaiiabje. Jn 1985-S6 thc.progriims provided 60 
'StMe^^s with $[42,00^^ Additional rridhey has been 
requested for next yean 

North Carolina. The Rorth Carolina Prospective 
Teachers Scholarship Loan Program provided 
$8130,000 (in Joans of $2,0(30 per year) in 1985; 
S t uden t s e nte r irig m at he rri at i c s a nd sc ie nce teac he r 
education receive preference for Ihe schoJarships, 
T^^ ^^hd was ihcneased to $1.2 million for 1986 arid 
will go up to $1.6 million in 1987. 

Oklahoma. The 1985 legislature established the 
Future Teachers Scholarship Program, which 
provides scholarships to outstanding high school 
graduates or college students with an interest in 
teaching in shortage fields (including science and 
mathematics) in the state. Preference is given to 
students who rank in the top 15 percent of their high 
school class or score at or above the 85th percentile 
on the ACT or other batteries of tests. Graduates or 
transfers from two-year institutions are also eligible 
for the programs. Funds are allocated to institutions, 
which make the decisions on applicants. Students 
with less than 90 hours of college credit are eligible 
for $1,000 per year awards; those with more than 90 
hours, for $1,500 awards. Recipients agree to teach 
in a shortage area in public schools in the state for 
three years upon graduation. In 1984-85, 94 schol- 
arships totaling $89,500 were awarded. The State 
Regents for Higher Education has recently estab- 
lished procedures for a forgivable loan program for 
students enrolled in programs preparing them to be 
teachers in mathematics, science, foreign language, 
or computer learning. The appropriation for fiscal 
year 1986 was $200,000; 

Sooth Carolina. 1984 legislation authorized the 
Teacher Loan Program. State residents rhay receive 
loans to attend college to become certified teachers 
in critical shortage areas. The areas of need include 
rural areas and particular subjects, to be. identified 
yearly. The_ loan is cancelled at the rate of 20 percent 
for each year of teaching in the state's schook: In 
1984, 327 pe rsoris rcc c i ved loan s val lied at 
$785,000; The volume of loan.s is expected to 
Ibcrcasc foLl986-87, with $2.5 rriilliori available for 
the program, 

Terihessee. Over 125 loan scholarships were 
awarded to undergraduate s^tudents and current 
teachei^ see king certi fi cation i n shortage areas du r- 
ingJ984-85. In 1985-86, 4he awards, totaling over 
$200,000, went to over 170 applicarits., Two-thirds 
of the loans went to college students; the remaining 
tp_ teachers for retraining. The requirerriehts^ for 
undergraduates included a G.PA^^f 3:0 and an 
ACT score of at least 19, with an ACT of 21 desired. 

yi rgihia. ! 37 sc holars hip loan .awards Jo tal iiij 
$274,000 were made to. college juniorj; and seniors 
for the 1985-86 year. Mathematics majors account 



for 60 percent of the awards; the. remainder were in 
science. Of the 54 science awards 33 were in earth 
science, chemistry, ^^^^^^ _phyMcs. .In 1984-85, 59 
scholarship loans worth $115;bO0 were awarded; 

Alternative Certification Standards 

A majority of the SREB states have legislative or state 
board rriaridates that call for development of alternative 
routes of certification for teachers. (These programs have 
specific requirements — and are. not intended as emer- 
gency certification. They generally require fewer riurri be rs 
of education courses for certification or ati^ altejiiat|ve 
method, other than college coursework, for meeting spe- 
cific competencies.) (See Figure 3 J The programs are 
generally for secondary teachers and require a bachelor s 
degree in the subjecj area U) be taught: Many are designed 
to encourage persons from other fields to become teach- 
ers.. About half of the state programs are aimed specifi- 
cally at shortage areas suc*i as rriatherriatics and scien^^^^^^ 
Because most of these programs are relatively new, it is too 
early to know whether substantial numbers of teachers will 
enter the profession through them. Virginia's plan has 
been in existence for several years, arid approximately 10 
percent of the secondaiy teachers certified each year gain 
certification through the alternative program. 

Alabama. 1984 legislation allows for provisionally 
certified persons to be employed in ^'critical need" 
areas when no regularly certified person is available. 
Candidates rnust possess a bachelor's degree in the 
subject area to be taught: 

Fiorida* A 1984 alternative certification law, 
recently implemented, includes a modified begin- 
ning teacher program to attract liberaUrts graduates 
into teaching without cprhpletibn of the required 
education courses: Pinellas County school district 
has approved ah alternative certification prograrn for 
middle school and high school teaching: Partici- 
pan t.s rn li St hbl d a bac he 1 or \s deg ree i n t he s li bjec t to 
be taught and complete a year's internship, which 
includes an intensive three- week training session. 

Georgia. The 1985 Quality Basjc Educa Act 
provides for granting renewable certificates to per- 
spn.^ who have not completed a teacher education 
program: A bachelor's degree in subject area, one 
course in human growth arid developmerit , and a 
one- year internship, as well as passing teacher cer- 
tificatiori tests, are required. 

Kcnjucki. Legislanon_pa^^ 1985 called for the 
State Board of Education to establish regulations for 
persons with trairiirig and experience _i,_Ahbrta^e 
areas to be employed when a certified teacher is not 
available. 



Lotiisiaha. A persori who holds a bachelor's degree 
in a subject area and has a passing score on the 
Natiorial Teachers' Examiriatibri rriay be provi- 
sionally certified and enter an intern progriim 
developed through a college or University. For 



Figure 3 

Alternative Certificalibh for ISachers 



BacheIorJi_Degr9e 
in Subject Area 



Certtficatlon 
Test 



Internship - 



Additional 
Tt^lh l hg — 



teachers 
Eligible 



Alabama 

Florida 
Georgia 

Kentucky 

toQislana 

Mississippi 
North Carbllna 

Oklahoma 
Sooth Carolina 

Texas 
Virginia 

V\fest Virginia 



X 
X 

X 

X 

X 
X 

X 
X 

X 
X 



stale-approved 
district plan 



Rass 



X 
X 



X 
X 



Stat&^ippraved 
district plan 



Pass 



50th percentile 
on NTE 

f^ss 



Rass 
Pass 

Pass 
Rass 

Pass 



instance, atioaiKiana State-University tile Accclcr- 
^*^cd Post-Ba_Gcalaurcatc Ccrtirication Program , 
whicli provides^ students with $1,000 scholarships, 
!*'^^'^^'^ut9s fML'-tMic teaching for student teaching 
and offers courses ibr completion of certification 
requireriierits. 

Mississippi. Beginning in 1986, a bachelor's 
deg ree, a 5 I s t pc rcc n t i i e o r h i glie r s core o ri t he NTE , 
12 hours of education courses (educational psychol- 

^M^PM*^' iind A:>n:yie^ot)^a^^^^^^ 
ing the first year wilJ qualify persons forcertiiication 
through an alterhalivc program . 

^^r**^ ^^''^J'"^- Lateral Entry Pro^rani was 
established by the 1985 jcgisiatuxe: Applications arc 
^9 ubiii i tted by an individual a nd the enipioy i ng 
school system. Initial certification procedures are to 
be cbmplcted arid prev ious cxperie^^^ i-^J^A t>c evil 1«- 
ated by an institution of higher edncation in relation 
to competencies rieeded for certificatibri. 

T^^ S^'^^c^ '^"^ ^^thciii atics; Educat[bri Ce titer at 
East Carolina University is offering a new program 
this year. Participants must have cbijiplctcd acii- 
deniic preparation in science or mathematics with a 
2.2 CPA. arid have met the riiiriiriiurii scores North 
Carolina requires on the National Teachers^ Exam- 
inations Core Battery I irid 11. Iri the sUmnier of 
1986, participants took a six-week session in matli 
Of science on campus (the pit^griuivc 
date up to 20 students) covering such topics as 
instruciibnal piarinirig, mariagirig the classroom. 
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arid nature of the learner. Duringthe 1986-87 school 
yean individuals will teach part-time iri area high 
•^^-^^i'^^^^l*^ u hder the s upervis ion of a nientor teacher, 
will attend weekly seminars, and their work duririg 
th^ year will university faculty Tlie 

programs will conclnde with a one-week semiriar iri 
t.he sunimer of I9S7. Completion of requirements 
fora master\s degree can be attained with addition::! 
^^\rk ^uriri^ a fiv^ summer period. School 

districts will provide participants with a stipend lor 
t*ie year to c(wr Ij ving expenses. Tile su nrner pro- 
grams are puid for by funding available through the 
Scierice arid Mathematics Education Center." 

9'^^^'^*'"^*^^^ Stiite Board of Education -;.t:.:, 
jished guidelines for an Altermitive Certification 

J^^^^- yp^l^ district a person may 

receive temporary certification under tile plan, 

•'^Peeines gUid^ 
teaching, meeting adnii.ssion standards tc) a teacher 
education program, arid completion of prx)iessipnal 
educatioii courses. Although not allowing an aiter- 
"^^^*^e niearis of meetmg: prolessional education 
requirements, the program provides more astringent 
guidelines thari the UsUal eiiiergehcy certification. 

South Carolina. The Educajioh Iniproyenient Act 
of 1984 called for the establishment of a program for 
persons with a bachelor s degree arid subject matter 
expertise to become certified"^ The prograiii includes 
a summer session, nieetirigs diirmg the year, and 
completion of three graduate cocirscs; 
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Winthrop College School of Education is the site for 
the statc-f U ndcd al terriat lye cert i ficat lb h jiijpt pn> 
gram for. science aad muthematics teachers: hast 
year the Alternative Certincatidri Institute enrolled 
83 students in the program, which began in 1985. 
About one-half were women. One-half of the st.u^ 
dents teaeh science; the other huif, mathematics. 
Candidates must possess a bachelors degree in the 
subject area, have been hired for a po.sition in a 
school district, and have passed the NTE subject 
area test. The candidates are given provisional eer- 
tilication; with three years to become fully certified. 
TTie program includes an intensive one- week ses- 
sion in planning, teaching methods, and classroom 
orgarijzatibri, and monthly .seminars during the year. 
Faculty members als'o conduct site vislt.s during the 
yean Participants complete an intensive four-week 
seminar in the summer that includes a concenirated 
teaching arid brie bri teach i rig in 
the secondary subject — matheniatic.s or sdcnce. 
These courses carry six hours undergraduate credit: 
(The seriiiriars arid one-week course provide three 
ho u rs of grad u ate c red i t . ) To be c o me fu 1 1 y ce rt i fied , 
participants must complete an additjonal three 
courses (in reading, human growth and develop- 
riient, arid exceptional children) within a three-year 
period^ The program has drawri larger riurribers bf 
persons than originally expected and will be 
expanded this year. Winthrop hopes to involve to a 
greater degree teachers at the district level working 
with provisional teachers during the iriterriship year. 

lexas. 1984 legislation permits alternative certifica- 
tibri of college graduates whb have ribt cbriipleted a 
teacher education program. The candidates nlUst 
pass the state competency test, serve a one-year 
supervised internship, and complete classroom 
rtiariagemerit trairiirig. A 1985-86 prograrii iri the 
Houston independent School bistrlci tramed 250 
interns; over 6, ddd inquiries about the program were 
made. Carididates completed a 124-hbur training 
program, were assessed bri perforriiarice every six 
weeks, and passed competency tests before recom- 
mendation for full certification. 

Seven programs, invo[ving 29 school districts, were 
approved for the 1986-H7 school year Ten higher 
education institutions are participating in the pro- 
grahls. Spbrisbrs bf the programs iriclude school 
districts, a region service center, and Universities 
across the state. All plans include training before 
takirig on classrooni responsibilities (sueli as plan- 
ri i ri g a ri d te ach i ri g I essb ri s arid c I as s room rii a ri age - 
nient: an intern:;hip with release time lor the intern 
to be observed by master teachers: and courscwork 
to be delivered by a higher education institution or 
by district Staff). Al' iriterris are evaluated bri per- 
formance in the classroom. Program eyaruatibns 
will include comparisons of persons completing the 
prbgrariis with first-year teachers wh'> have coiii- 
plctcd traditional prbgraiils. Some districts will al.sb 
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compile student outcome data in evaluatirig the 
alternative certification program: 

Virginia. Sirice 1982, arts aiid sciences graduates 
have been granted provisibrial certificatibri for sec- 
ondary school teaching: Requirements include pass- 
ing the certification test, employment, and a. Bach- 
elor s degree in the subject area to be taught. DUririg 
the two years of provisional status, teachers are 
a.ssessed on the job (as arc all new teachers) and 
riiust either cbrriplete nirie hburs bf coursework or 
demonstrate j:ornpetencies (Including brganizatib*^ 
of instruction, and evaluation of student perform- 
ance and classrooni performance j through a district- 
dcsigricd prbgrarri. 

Several instltutjons in Virginia, including Virgiriia 
Wesleyan College and George Mason University: 
are offering programs to enable persons to move 
fmm other career fields into teaching. At Virginia 
Wesley:\n, persons with a bachclor\s degree iri riiath- 
ematics, science, foreign language, or English can 
take an abbreviated ieachcr education program. The 
program is desigried to provide prbfessibrial kribwl- 
edge for persons with degrees in the arts and sci- 
ences. M he plan includes three education courses 
(iricludirig field experiences) and student teaching 
for eight to riiric weck.s. 

George Mason has an alternative program for per- 
.sbri.s iritercsted iri charigirig careers arid becbriiirig 
physics, chemistry, or caith science teachers. The 
program consists of a one- semester program in 
which students earn 15 hours of graduate credit. The 
prograrii iriclude.s three cbur.se.s (with field experi- 
ences) as^ wcl I a.s an e i g h t - we c k p rac t i c u m . All 
courses are held in the public schools 'n Arlington; 
c 1 i n i ca 1 ex pe r ie rice s a re i n t he _ Fa i r fax Co u n ty a n d 
Alexaridria .schbbl.s. The State Department of Public 
Instruction has encouraged such prbgrahls and 
development of an alternative program is underwiiy 
at Virginia Commonwealth University. 

West Virginia. Hie State Board o\' Education has 
approved a public schooj-higher education part- 
nership tb j3rovide professional trairiing for individ- 
uals in .selected shortage areas who do not hold 
teaching certificates: TTie program is designed io 
prepare fully licen.sed teachers thraugh a :summer 
.se.s.sibri arid year-lbrig iriterriship. The prt)gram is 
Jomtly admin i.stcred by the West Virginia College bf 
Graduate Studies, the West Virginia Institute of 
Technology, and West Virginia State University, 
with iriterri.ship sites and riieritbr teachers provided 
in the Kanawha and Boone County public schools. 
The project is jointly funded by the Department of 
Education and business and industry. Programs ibr 
each i rid ivid rial will be developed after ari as.sess- 
merii of* compclencies by a .support teani ebiiijpri.sed 
of the mentor teacher a principal, and a higher 
education faculty member During the summer of 
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1986.. participants received instruction in human 
develdphierit, principles of instructional design, 
l.^^t"L"cL.^!ifJ teacliihg strategies, arid classrobin 
management: 

. .^^'^y^'^^'^^^^^^^^nM^^^^ inathematics arid science 
teachers have recently been revised in several SREB 
states. Teririe.ssee has outlined specific math courses (total 
of 36 quarter hours) Tor certiiication oT secondary mathe- 
niutics teachers— courses with les.s than a prerequisite of 
two. years of high school algebra are not counted for 
certiFication. In 1984, Tennessee raised the science 
reqUireiiierit.s for elehieritary teachers from I2 to 18 quarter 
>^J^^ i^^^^i^ Pjiy'''L^AL^i"*J biological .sciences 
required. Kentucky upgraded the requirements for middle 
.school .science teachers to include 9 hours of biology and 9 
hours of earth science, chemi.stry, or physics, plus 6 hours 
in the remaining scicnecs\ Changc.s were al.sb made I,^ 
standards for elementary and h'gh school teachers. Recent 
revi.sibri.s of certification standards in Okjahoma include 
■"^J^^l^i? ^^"^ "y^i^-J' ^l^h^^'Jr'^/cqui in .secondary .school 
speciah'zation — in science to 36 scnie.ster hoUrs, arid iri 
mathematics to 28 semester hours; 



Retraining Prqgfarns 
In Science and Mathematics 

State furidirig of programs includes Floridals $9 miHion 
for summer institutes in each of two years ( 1984 and 1985) 
to increa.se subject area competencies of scirrice arid 
matheriiatics teachers, QveJ 11,000 teachers were trained 
A^^c .suiiiriier of 1985. In-service education of sci- 
ence and mathematics teachers was the focu.s of Florida's 
S2 million Post.secondary Education Program of Excel- 
lerice for cooperative projects among colleges; busi- 
^chbbl^^ South Carolina began a $1 mijlion 
program in 1983 for retraining teachers of btherdi.scipliries 
for science and mathematics. 

Virginia s state-funded program that awards grants to 
^A^J'^ir^J^ ^9^ to increa.se the supply of fully cerr 

tiiied teachers has developed froni pilot prograiii.s iri 1983 
to g^rants of over $600,000 awarded to 15 projects for 
1985-86. More propo.sals were submitted than could be 
funded. Over 50() teachers have participated in the cla.sses 
over a tiiree-ycar period; Several of the institutes are coop- 
erative efforts of colleges and schools. The institutes ;.re 
for .teachers who want to add a science or niathe?iiatK\s 
endorsement to certilicatibri. or retraining experienceu, 
in-field teachers in mathematics, chemi.stry, earth arid 
space science, and physics. (These are the areas with the 
greate.striumber of unendorsed teachers in the states cla.ss- 
room;) Institutions receive $90 per teacher per .semester 
hour 

North Carolina provfded (^\cr $\ million in 1983 for 
.sUmhier iristitUte.s for the rctrai ling of middle school 
mathematics and science teachers at institutions 
throughout the state; The six-week in.stiiute.s, which 
emphasized subject matter wcrejittended by 500 teachers; 
Teachers were paid stipends of $35 per day and did not pay 
tuition for courses. Similar iri.stilutc.s were held duririg the 
summers of 1984. 1985; and 1986; The General As.senioly 



I^^^^^.A^'^^A.!"."^'^ Math-Scieiice Ediieation Center 
Network; with headquarters at the Unjversity of North 
Carolina, Chapel Hill. Tlie. eight centers in the network 
IbcU.s on iricreusirig the quality and availability oi .science 
and "liijticniatics teachers . Ce^ 

caiipri and conduct research activities in cooperation with 
public schools. 

Ajabamas 1984 Education Rclbrh Act established iii- 
.servicc training centers at colleges and universitie.s in the 
.state: S2 iiiilliori was available for summer institutes in 
1985. 

A .state program funded in Marylarid iri 1984 that 
provides tuition reimbursement for teachers training in 
iiiatheiiiaiics and science has attracted only small nuni- 
hers. RejmbUrseiiierit i.s riiade after teachers complete cer- 
tification requirements; 

In Anne Arundel County; Maryland; the shortage of 
teachers in mathematics and .science became a .serious 
P^'^l^''^""' - A PAi^^^^ ^ the di.strict provided for 

K-9 and .secondary certification upgrade. Loca[ colleges 
and universities were invited to submit proposals to 
becoriie partriers arid provide courses at county schools: 
the University of Maryland was .selected. Courses that did 
not qualify for graduate-level content work, but which 
could bo cousned for certiiication, were given special 
*J*^^'c"^ti(;ri. At the elementary level, teachers needed 
subject matter expertise. At the .s^com' .-y level, teachers 
certified in biology and general science (where no .short- 
ages exi.sted) took courses to become competent in clieni- 
* -"^ try arid ph y s ics . ( S eco ri d ary teac he rs a 1 so t oo k c o u rse s 
for competency in teaching advanced placemerit courses 
in chemistty and physics.) The secondary program ofTers 
lour courses in chemistry, four in physics, and two 
^^pt'iA"^i[ di.strict pay.s tiJition for those who 

maintain a "B" J'vrrage and agree to work ari additiorial 
year in the system The district estimates the cost of 
producing a certified physics teacher is about .S2,00(). 
. A^ pt-OiZram of^t University System of Georgia is 
designed to assist middle school and .secondary' mathe- 
matics and science teachers in modernizing curriculum 
arid updating content knowledge. The Board of Regents 
^^PP''^^'^^.^ "^-"^ P'^^^P*^*^^^!**^ •'^u for funding during 

1985-86. Projects were collaborative effort.s with schools, 
and involvement of arts and sciences faculty was strongly 
urged. Funds were based on tuition costs for teachers plus 
up to 20 percent adcitional e.xperiditure.s available for the 
rj'ojects. Programs included 'Mnipniviiig the Teaching and 
Learning of Che_niistiy,'\ at Beny College; ^'Workshops 
for Iritegratirig Computing into Science Teaching and 
Learning,'' at the UhU'c^rsity of Georgia:: and 'Mnlroduc- 
tory Statistics and Probability 'or Secondary School Math- 
ematics and Science Teachers,'' at Georsia Southern 
College, 

'riie Board of Regeriis in ()klahohia coordinated three 
institutes last summer to train teachers in shortage areas 
.such as science, mathematics, and foreign languages; Hie 
iristitutes were aimed at additional training roneachcrs to 
niove into high need areas or additiorial trainirig for those 
on-the-job. Persons wh(. did not hold degrees in education 
arid wanted to become certilied could lake a concentrated 
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group oi' cdacation courses. 

. . institutions arc responding with programs; Texas A&M 
University Has established a Center Tor Mathematics and 
Science Education to help meet the shortage of mathe- 
matics and science teachers in that state; In a joint program 
of DeKalb County Schools and Georgia State University; a 
two-year graduate prograrh in niathematics was recently 
completed by j8 teachers in the school system. The 
courses were held at the district offices and tuition was 
paid by the school district. Teachers iire committed to 
teaching one quarter for every course funded by the dis- 
trict: The pr^\grani is^ reported to have been endorsed 
eRt_tiusiasticiiljy by participants; 

Federal funding available for upgrading science and 
riiathcmatics iristructibri prouuced an elTort of five school 
districts in eastern North Carolina and East Carolina Uni- 
versity. Becau.se recent changes in state curricula now call 
for two years of integrated science in 7th and 8th g^r ides, as 
^W9'i9^ i^^l' and earth sciences courses, riiiddle school 
teacher:; need a broader base to teach these courses; that is 
the focus of the project this year. 

Through matching a $90,000 federal grant, Tulane Uni- 
ycrsity in Louisiana is providing free tuitibri in aycar-lbri^ 
program for retraining teachens to become certified in 
mathematics, earth , science, oiicomputer science. 

The Uriiversily of Georgia College of Education has a 

P^*^J?^L^r^^L^!^^'^^^ ^^^^ 

mathematics and science teachers: Called the Georgia 
Teacher Fellow Program in Science aod Mathematics, 
teachers riariied as fellows assurrie professional respon- 
sibilities that inclut'c serving as rlibdcl teachers. 

Other State Efforts 

In addition to retraining efforts\ states are using a variety 
of other approaches to meet teacher shortages: Florida, 



Maryland, North Carolina, Oklahbrria, arid South Car- 
olina have estabhshcd statewkle teacher recruit merit agen- 
cies to deliver information about vacancies and to recruit 
for the teaching profession. In Texas and Virginia, 
advanced mathematic.s cbUr.ses are beirig offered through 
interactive tcicvision nctworics:_the program has hccri 
useful ior rural districts. (Oklahoma has used this method 
to teach Gerrrian.) Ari iristructibnal telecommunications 
network has been established in eastern North Carbliria 
through the Rural Education Institute at East Carolina 
University. During J985-86, a course in principles of 
techriblbgy cbrribiried acaderriic physical science and 
vocatjonal education^ 

Partnerships with business and industry have produced 
programs to retrain teachers and provide needed equip- 
ment. In North Carbliria, ari alliarice with biisiriess has 
prod u ccd s eve ra 1 pf ojjfani s , o nc of wh i c h g i ve s b u s i riess 
awards to outstanding teachers of science and mathc- 
riiatics. In North Carolina, funding extended the employ- 
fticrit of 700 rriath arid scierice teachers iri the suriimer of 
1985 to retrain teachers in the professiori arid to Improve 
s:cieace and mathematics education; Legislation in North 
Carolina also provided additional funding to districts on a 
per p»upil basis for scierice arid rriatherriatics equipriierit 
and materlai,s for ''hands-on'' instruction. 

The SREB states have taken steps to meet the growing 
shortage of mathematics and science teachers in the 
rcgibri. Moriitoririg the effectiveriess of the programs 
should be undertaken by universities, state higher educa- 
tion agencies, and state departments of education. 



This edition oi7?t^^'7Vi/7<7/ 5/;^;/%/7/_was prepared by Lynn M; 
Corriett, A.s.sociate Director for School/Colleize Proszrams, 
SREB. 



N -^'spapcr, iv.agazi-le. and ncribdiral cUilors arc mvjtcd uuisc R(\i^i()/wJ Si)<)i/iiiJii niiitcriiil in whole (ir In piirt. When SRllH niatcrial Is used. 
wt)Uld you please .send a copy of the issue In which it appears lo SREB: addressed to ihe editor's aiicniion. 
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